INTRODUCTION
Clostridium botulinum toxin is classified into seven immunological types, A-G. The progenitor toxins of all but type G have been purified and analysed for their molecular structures [1] . Type A progenitor toxin was obtained in three different molecular forms; one had a molecular mass of about 900000 (LL toxin), another 500000 (L toxin), and the other 300 000 (M toxin). Type B, C and D progenitor toxins were obtained in two molecular forms (L and M toxins) and type E and F toxins in a single molecular form (M toxin only). The progenitor toxin of any molecular form is made up of two components; the toxic component with a M r of about 150 000 and the nontoxic component with the same molecular mass or larger [1] .
C. botulinum type G was first isolated by GimOnez and Ciccarelli [2] from soil of a corn field in Argentina in 1969. Later, Sonnabend et al. [3] isolated type G strains from five persons who died suddenly and unexpectedly in Switzerland. C.
botulinum type G is a feeble toxin producer as compared with other types [t, 4, 5] , even if the activable nature of the toxin is counted [2, 4] . Lewis et al. [6] found, that the toxic potency of type G toxin on the protein basis is lower than the toxins of the other types. In our previous report [7] , a procedure for purification of trypsin-activated type G progenitor toxin was reported. Type G progenitor toxin had a molecular mass of about 500000 like that of L toxin of the other types. No other molecular forms were detected.
The present investigation was undertaken to look into the molecular structure of type G progenitor toxin in comparison with type A-L toxin.
MATERIALS AND METHODS

Bacterial strains
C. botulinum type G strain 2740, isolated from a case of sudden death in Switzerland [5] , was provided by Centers for Disease Control, Atlanta, GA. C. botulinum type A strain 62 was among our stock strains.
Purification of type G and A progenitor toxins
The procedures reported previously [7, 8] were followed. Type A-L toxin obtained was a mixture of L and LL toxins.
Determination of toxicity
Toxicity was determined by the time-to-death method by i.v. injection into mice [7, 9] . From the standard curve prepared with a purified preparation of each toxin, i.p. LDs0/ml was estimated.
Determination .of protein
Protein was determined by the method of Lowry et al. [10] with bovine serum albumin as the standard.
Agar gel double diffusion
About 4 ml of 1% agar gel in 0.05 M acetate buffer, pH 6.0, was spread over a glass plate (5 by 5 cm). The agar plates with the filled wells (2 mm diameter and 7 mm distance) were incubated in a moist chamber for 2 days at room temperature.
6. Polyacrylamide gel electrophoresis (conventional PAGE)
Polyacrylamide gel (4 5%) and tray buffer (pH 4.5) were prepared by the method of Reisfeld et al. [11] . A current of 2 3 mA was applied per column for 3 3.5 h at room temperature. After electrophoresis, the gel column was stained with 0.2% Coomassie brilliant blue R-250 (Nakarai Chemicals, Kyoto) in 10% acetic acid and30% ethanol.
Z SDS-polyacrylamide gel electrophoresis (SDS-PAGE)
Polyacrylamide slab gel (10%) etectrophoresis was carried out by the method of Laemmli [12] and the gels were stained by conventional methods.
DEAE-Sephadex and Q-Sepharose chromatography
A toxin solution was equilibrated with 0.05 M Tris-HC1 buffer, pH 8.0, with or without 0.2 M urea by passing through a PD 10 column (Sephadex G-25 M, Pharmacia Fine Chemicals), and applied to each column (0.9 x 7 .cm) equilibrated with the same buffer. The toxin adsorbed onto the column was eluted with linear gradient of NaC1 from 0-0.5 M in 200 ml of the same buffer.
Stability tests of type G progenitor toxin and its toxic component
Type G progenitor toxin and its toxic component separated on Q-Sepharose were each diluted to 10/~g/ml wi~h 0:05 M Tris-HC1 buffer, pH 8,0, containing urea at different concentrationS. Each dilution was incubated at 35 °C for 1.2, 5 and 24 h. and the remaining toxicities were determined.
Chemicals and reagents
DEAE-Sephadex A-50(medium), Q-Sepharose fast flow. and electrophoresis calibration kits were purchased from (fraction V) were the products of Sigma Chemical Co., St. Louis, MO. 167 second one nontoxic. The area of the second peak was about 7-times larger than that of the first.
RESULTS
DEAE-Sephadex chromatography
DEAE-Sephadex chromatography of type G progemtor toxin at pH 8.0 gave only one protein peak (Fig. 1, top left) . Under the same conditions, type A-L toxin was eluted in two peaks (Fig. 1 . bottom right); the first peak was toxic and the
Q-Sepharose chromatography
Q-Sepharose chromatography of type G progenitor toxin at pH 8 gave four peaks (Fig. 1,  bottom right) . The first peak was nontoxic, the third peak toxic, and the second and fourth peaks contained little toxin. The areas of the four peaks were nearly the same from one to another. Q-Sop, harose chromatography of type A-L toxin under the same conditions gave two peaks, and the elu- tion pattern was similar to that on DEAE-Sephadex (Fig. 1, bottom right) .
Conventional PAGE
In conventional PAGE at pH 4.0, type G and type A-L toxins each showed a single band (Fig.  2) . The four peaks eluted from Q-Sepharose and the toxic and nontoxic components of type A-L toxin each showed a single band.
SDS PAGE
In SDS PAGE, type G progenitor toxin migrated in six bands. The M r estimated for these bands were 150 000. 140 000, 58 000, 10 800, 10 600, and 10400 (Fig. 3) . The four fractions of type G progenitor toxin eluted from Q-Sepharose were each subjected to SDS PAGE. The first fraction migrated in two bands, corresponding to the fifth and sixth bands of the progenitor toxin; the second fraction corresponded to the second band, the third fraction to the first band, and the fourth fraction to the fourth band. The third fraction, with a molecular mass of about 150i000, obtained by Q-Sepharose chromatography of type G progenitor toxin gave a single band in SDS~PA.GE, even after treatment with 50/xM: DTT.
Type A-L toxin migrated in five bands in SDS-PAGE: the toxic and nontoxic components migrated in a single (Fig. 4) . The M r of th~ 150000. Type A toxic component treated wi~h DTT migrated in two bands inSDS=PAGE with M r of 100000 and 50000.
Stability
The inactivatior toxin and its toxic buffer, pH 8.0, at 37 °C are shown in Figs. 5 and 6. Type G progenitor toxin was fairly stable, but the toxic component was less stable, retaining o~y 12.5% of the toxicity after 2 h. Urea at 0.2 or 0.4 M least affected the potency of the toxic component. Fig . 3 . SDS-PAGE of type G progenitor toxin and the ~our peaks separated on Q-Sepharose. Samples: columns: I and 7. type G progenito r toxin, 6.5/tg; 2, the first peak, 2.1 #g; 3, the second peak, 3.8 /~g; 4 and 8, the third peak, 4.5 /xg; 5. the fourth peak, 3.5/tg; 6. standard protein for low molecular mass (phosphorylase b~ 1.6 ~g; bovine serum albumin. 2.1 #g; ovalbumin, 3:7/~g, carbonic anhydrase, 2.1 txg; soybean trypsin inhibitor, 2.0 /xg; ct-lactatbumin. 3.0 ug¢); 9, the third peak treated with DTT. 6.5 #g; 10, standardprotein for high molecular mass (thyroglObin~ 1. 
Agar gel diffusion tests
In agar gel diffusion tests with the fractions of type G progenitor toxin separated on Q-Sepharose, each fraction formed a single precipitation line against antiserum to type G progenitor toxin and fused into the single line of type G progenitor toxin (data not shown). flect the extreme lability of type G toxic component. Type A-L toxin easily dissociated into the two components on DEAE-Sephadex and Q-Sepharose at pH 8.0. Thus in their molecular dissociation, type G and A progenitor toxins differed from each other. The molecular mass of type G toxic component was calculated to be 150000 by SDS-PAGE; a similar value was reported by Lewis and his associates [8] . The results of SDS-PAGE indicate that type G progenitor tokm is composed of a toxic component with a molecular mass of 150000 and a nontoxic component, like the progenitor toxins of the other types.
In SDS-PAGE, the toxic fraction of the activated type G progenitor toxin, whether treated with DTT or untreated, migrated in a single band to the same relative positions. This may indicate the resistance of type G toxic component to separation into the heavy and the light chains under the conditions used to separate the tOxic component.of the other types.
